I. INTRODUCTION
The Florida Everglades is a vast and dynamic landscape characterized by pulsing flows of water, iconic wildlife, tree islands, and a complex mosaic of floral assemblages. 1 The Everglades ecosystem was referred to as Payhay-okee, or grassy lake, by the Seminole Indians and has been designated as a World Heritage Site, a Ramsar Convention Wetland of International Importance, and a World Biosphere Reserve.
2 Unfortunately, the "grassy lake" has been transformed into a highly managed network of canals and water management structures designed to reclaim the Everglades for agricultural use and settlement. 3 Recognizing the deleterious impact of water 64 F. PICCININNI management in the Everglades, the state of Florida and the U.S. federal government have agreed to an ambitious attempt to revive natural flow regimes called the Comprehensive Everglades Restoration Plan (CERP). 4 Policymakers and researchers are realizing that conservation and management planning efforts, including the CERP, must incorporate the reality of global climate change. 5 Wetlands such as the Everglades ecosystem are particularly vulnerable to changes in water quality, water quantity, and hydrological regimes; all of which are expected to be adversely impacted by climate change. 6 Given the internationally recognized importance of the Everglades ecosystem and the extent of the federal and state's investment in the CERP, it behooves the relevant administrative authorities to adapt their restoration efforts to increase resilience to climate change. 7 Accordingly, CERP planners have begun to incorporate projected short-and long-term impacts of climate change into their planning. These efforts are, however, in the preliminary stages and it is has been difficult to evaluate their effectiveness. 8 Scholars have recommended that adaptive management should be used to respond to the uncertainty associated with climate change.
9 Adaptive management is an iterative process in which information garnered from past Yet, adapting the CERP to climate change is difficult because of the political and legal complexity of regulations regarding the Everglades. 11 Adaptive management in the Everglades must work within the complex management criteria mandated by law and engage the participation of contentious stakeholders such as Everglades farmers and environmentalists. 12 This article seeks to help incorporate adaptive management strategies into the CERP to improve climate resilience. Specifically, this article recommends that Congress amend the farm bill 13 to encourage Everglades farmers to adapt to the reality of climate change by restoring agricultural fields to native habitat. Part II provides the context of the recommendations by reviewing the baseline conditions of the Everglades ecosystem including efforts to manage water, the current legal apparatus governing Everglades agriculture, and the projected impact of climate change on the system. Part III then provides a spatially explicit adaptive management plan for Everglades farmers, and describes amendments to the farm bill that support efforts to adapt Everglades farming practices to the reality of climate change. To facilitate this process, I argue that a direct subsidy should be extended to Everglades farmers who plant and adaptively manage stands of native vegetation (Everglades Custard Apple Restoration Area; see Fig. 1 ) in order to increase water quality and climate resilience.
II. FARMING AND WATER MANAGEMENT IN THE EVERGLADES
The history of the Everglades is often described as consisting of two stages, i.e., before and after drainage.
14 Draining of the Everglades has impacted patterns of natural hydrology, 15 damaged the structure and 66 F. PICCININNI function of Everglades flora, 16 and had a pernicious impact on the Everglades fauna. 17 Moreover, mitigating water management on the ecosystem is expected to become more difficult as global warming progresses. 18 Accordingly, researchers and policymakers have sought to address these issues with adaptive management.
19
Adaptive management considers the landscape to be the result of complex and ongoing biological and sociopolitical interactions. 20 Adaptive managers seek to develop plans that are as dynamic as the system for which they are designed. 21 This interdisciplinary framework is particularly difficult to implement in the context of the Everglades restoration because of large-scale water management efforts and local resistance to Clean Water Act regulation.
22
Any effort to adapt the CERP to climate change must explicitly consider the history and current status of water management and regulation of Everglades agricultural areas. Thus, the following provides a detailed description of past and present water management efforts, summarizes the current legal apparatus governing agriculture in the Everglades, and reviews the expected impact of climate change on the Everglades ecosystem.
A. From the Swamp and Overflowed Lands Act to the South Florida Water Management District
The natural hydrology of the Everglades was influenced by topography, precipitation, and low velocity pulses of water overflowing from Lake Okeechobee (i.e., sheet flow). 23 fiu.edu/iif/volumes/volume3/FI06013203 body.pdf (setting forth the payment plan for the purchase of portions of the everglades). 29 Light and Dineen, supra note 3, 53. Disston's ambition to drain the Everglades was thwarted by an economic depression that destroyed his enterprise and eventually caused him to take his own life. Id. 30 1913 Florida Laws 129 ("for the purpose of draining and reclaiming the lands hereinafter described and protecting the same from the effects of water, for agricultural and sanitary purposes, and for the public convenience and welfare, and for the public utility and benefit, a drainage district is hereby established to be known and designated as the Everglades Drainage District"). In 1929 two hurricanes killed approximately 2,500 people on the south shore of Lake Okeechobee, prompting the Florida legislature to create the Okeechobee Flood Control District.
32 Supported by U.S. Army Corps of Engineers (Corps), the Okeechobee Flood Control District installed hurricane gates and built a large dike along the southern rim of Lake Okeechobee.
33
Hurricanes once again decimated south Florida from 1947-1948, causing a great deal of flooding throughout the entire Everglades ecosystem. 34 After the second flood the U.S. Congress responded by enacting the Flood Control Act of 1948, which authorized a renewed effort to drain the Everglades called the Central and Southern Florida Project for Flood Control and Other Purposes (C&SF). 35 To better coordinate state level participation in the C&SF, the Florida legislature subsumed the Everglades Drainage District and the Okeechobee Flood Control District into one agency called the Central and Southern Florida Flood Control District. 36 The Central and Southern Florida Flood Control District was later renamed the South Florida Water Management District (WMD). The WMD is currently the agency administering water management in the Everglades.
37
The WMD and the Corps administered the C&SF by dredging existing canals, creating levees, employing pumps, and managing sheet flow with enormous impoundments called water conservation areas. 38 Although the state and federal regulatory agencies successfully dealt with flooding in the Everglades, the WMD continuously struggles to balance environmental issues associated with water management and human land use.
39

B. Law, Agriculture, and Water Quality in the Everglades Ecosystem
Adaptation of the CERP to climate change necessitates consideration of the current legal regime governing agriculture and water quality in the Everglades. One of the first ambitions of the C&SF was to control flooding in this area to take advantage of the relatively fertile soil and create the Everglades This on-farm water control infrastructure allows farmers to control water levels on their fields in order to deal with flooding and drought but also contributes to water quality issues. 42 The following details the evolution of water quality and agricultural regulation in the Everglades in order to underscore the legal and political complexity of adaptive management planning in the Everglades.
Currently, farmers in the EAA predominately grow sugarcane, vegetables, rice, and sod. 43 The farming of sugarcane in the Everglades has been particularly profitable because sugar plants are flood tolerant, 44 and the sugar industry has a long history of benefiting from governmental price controls and subsidies. 45 Farmers in the EAA, especially the sugar corporations, have not enjoyed a complimentary reputation for environmental responsibility and stewardship. 46 This is due to the environmental impact that farming has on the Everglades ecosystem. 47 The Everglades are naturally an oligotrophic (i.e., nutrient poor) ecosystem; runoff of nutrients associated with agricultural practices has adversely impacted the unfarmed portions of the Everglades. Eutrophication of the Everglades has led to an abundance of litigation, an amendment to the Florida State Constitution, 49 the enactment of a major statutory scheme, and numerous state regulations. 50 Attempts to use the Clean Water Act to improve water quality have been cumbersome because farmers and environmentalists have fought protracted legal battles over the act's application. 51 Moreover, onerous regulatory burdens and political pressure cause the U.S. Environmental Protection Agency (USEPA) and the WMD to be reluctant to enforce water quality standards mandated by the Clean Water Act. 52 Ultimately, it took the intervention of environmental advocates, such the Miccosukee Tribe of Indians and the Friends of the Everglades, to compel the USEPA and the WMD to enforce the water quality standards of the Clean Water Act. in federal court, 55 alleging that the defendants were in violation of water quality standards promulgated pursuant to state implementation of the Clean Water Act. 56 The parties in this lawsuit reached an agreement, memorialized as a consent decree in 1992, which mandated the reduction of nutrient input into the Everglades. 57 To implement the decree, the Florida legislature passed the Everglades Protection Act, thereby delegating authority to the WMD to implement the Surface Water Improvement and Management Plan (SWIM Plan). to amend the Florida State Constitution to hold the farmers of the EAA responsible for the destruction and degradation of the Everglades. The supreme court of Florida, however, issued an advisory opinion holding, inter alia, that the so-called "polluter pays" amendments were not self-executing and that existing statutes remained in effect until the passage of implementing legislation. Advisory Opinion to Governor-1996 The implementation of the SWIM Plan was fraught with controversy due to opposition from farmers. 59 Accordingly, federal and state agencies and agricultural groups convened in an attempt to end the litigation with a document called the statement of principles. 60 Parties to the statement of principles pledged to end litigation, increase water quality, commit to a detailed implementation schedule, and to adopt best management practices. In 1994, to codify many of the pledges included in the statement of principles, the Florida legislature amended the Everglades Protection Act and renamed it the Everglades Forever Act. Notably, the Everglades Forever Act mandated the implementation of best management plans, 61 levied an agricultural privilege tax, 62 extended a compliance period through 2006, and authorized the construction of storm water treatment areas to treat runoff from the EAA.
63
A little over a month after the enactment of the Everglades Forever Act, the Miccosukee Tribe of Indians of Florida (Miccosukee) notified the USEPA that the act changed Florida's water quality standards and created a mandatory duty of review by the USEPA. 64 In an attempt to force review, the Miccosukee brought an action under the citizen suit provision of the Clean Water Act, in which the U.S. Sugar Corp., Sugar Cane Growers Cooperative of Florida, and the Secretary of Florida's Department of Environmental Protection (DEP) intervened. 65 The district court held that the Everglades Forever Act indeed changed the water quality standards, found the USEPA's decision to allow a twelve-year compliance period arbitrary and capricious, and remanded the case back to the USEPA to decide if the changes to Florida's water quality standards were in violation of the Clean Water Act.
66
Regulation in the performance of their duties and responsibilities, and to provide funding mechanisms which will contribute to the implementation of the strategies incorporated in the Everglades Surface Water Improvement and Management Plan or contribute to projects or facilities determined necessary to meet water quality requirements established by rulemaking or permit proceedings").
See Miccosukee Tribe of Indians of Florida v. United States, 95-0533-CIV-DAVIS, 1998 WL 1805539
(S.D. Fla. Sept. 14, 1998) (finding that thirty-six lawsuits were filed challenging the clean up plan). 60 Id. 61 See 1994 Florida Laws Ch. 94-115 (Best management plans were to be "determined by the district, in cooperation with the department, based on research, field-testing, and expert review, to be the most effective and practicable, including economic and technological considerations, on-farm means of improving water quality in agricultural discharges to a level that balances water quality improvements and agricultural productivity"). 62 Id. The legislature determined that practicing agriculture in the Everglades was a privilege and constituted a reasonable basis for the imposition of an Agricultural Privilege Tax consisting of $24.89-$35.00/acre, depending on when the tax notice was mailed. In 2003 the Florida Legislature once again amended the Everglades Forever Act and set the default effluent limit of phosphorus at 10 ppb (parts per billion) unless the DEP adopted numeric criterion for phosphorus discharge from the Everglades that would not "cause an imbalance in the natural populations of flora and fauna." 67 Pursuant to the amended Everglades Forever Act, the DEP initiated rulemaking to develop the so-called phosphorus rule, and submitted portions of the rule to the USEPA for review. The USEPA subsequently approved the phosphorus rule on January 24, 2005.
68
Judge Gold of the Southern District of Florida found that USEPA's decision to approve the phosphorus rule was arbitrary and capricious, and issued a summary judgment that required the immediate enforcement of the 10 ppb standard.
69
After inaction by the USEPA and the WMD, the Miccosukee and the Friends of the Everglades then filed a motion for contempt or to otherwise compel in the Southern District of Florida. 70 In a detailed finding of fact issued in 2010, Judge Gold held that although the state of Florida and the U.S. have spent considerable resources constructing storm water treatment areas, they only partially mitigate pollution of phosphorus from the EAA. 71 Thus, he found the USEPA in contempt of the summary judgment order and in violation of the Clean Water Act.
72
In 2011 the USEPA filed a motion in the Southern District of Florida to modify the injunction granted in the 2010 order. 73 The USEPA sought to enhance water quality by modifying existing NPDES permits to incorporate of narrative standards set forth in the Everglades Forever Act was a "de facto suspension of, and therefore a change in, water quality standards"). Fla. Apr. 26, 2011) ("It is time now for this next significant step to occur. The EPA has represented that it wants to act. It must be given the opportunity to do so. The EPA may well have to enforce the objectives as set forth in the Amended Determination, as it has recently stated it would, through further administrative and court actions-which are apparently likely since the opposing parties and interveners are even now presently before the Eleventh Circuit seeking yet another set of appeals on various orders in this litigation.").
74
F. PICCININNI water-quality-based effluent limits and pursuing administrative action against parties that were violating those limits. 74 The USEPA and the WMD have developed a water quality regulatory plan that includes the creation of new storm water treatment areas over a twelve-year time frame. 75 The state of Florida and the USEPA are currently working to promulgate water quality criteria that comply with the Clean Water Act, but water quality in the Everglades is far from a settled matter. 76 Scientists believe that the success of the Everglades restoration is dependent on "getting the water right."
77 Getting the water right, however, will become increasingly difficult due to the impacts of global climate change. 78 The litigious history of the Clean Water Act's application in the Everglades suggests that implementing adaptive management will be difficult due to tension between environmentalists and EAA farmers. 79 Farm bill incentive measures to improve water quality as an adaptation to climate change may reduce conflict by aligning the interests of farmers and environmental advocates.
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C. The Projected Impacts of Climate Change on the Everglades Ecosystem
According to the Intergovernmental Panel on Climate Change (IPCC), the warming of our climate system is unequivocal. 81 Scientists also find it likely that extreme weather events, such as heat waves and heavy precipitation, have become more frequent and intense over the last fifty years. 82 Moreover, regional climate change models predict that air temperature in southern Florida will rise 3-5 • F by the end of the century. 83 This increase in temperature is likely to correspond with: (1) a decrease of precipitation in all seasons but for the fall; (2) more frequent and destructive fires associated with drought; (3) flooding associated with intense, frequent hurricanes; (4) saltwater intrusion as a result of rising sea level; and (5) changes in the hydrological 84 Despite the challenges associated with climate change, scientists have concluded that the CERP is not a futile effort provided that changing conditions are incorporated into the planning process.
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III. ADAPTATION TO CLIMATE CHANGE
Although efforts to mitigate climate change are essential, the IPCC has recognized the need to adapt in order to reduce risks that are certain to occur, even if the most stringent mitigation efforts are employed. 86 Adapting the CERP to climate change will require a massive coordinated effort between the U.S. federal government and the state of Florida to respond to uncertainty through adaptive management.
87 Successful implementation of adaptive management relies on the efficient integration of science into statutory and regulatory regimes. 88 Yet predicting the specific impact of climate change on any given place is fraught with uncertainty. 89 Local leaders are often concerned that uncertainty associated with climate science makes legally mandated adaptation requirements subject to political or legal challenge. 90 Moreover, agencies have the propensity to use uncertainty as a tool to dodge burdensome legal requirements. 91 As evidenced by contentious litigation over water quality in the Everglades, these concerns are particularly relevant in the context of adapting the CERP to climate change. Delays in implementing adaptive management, however, will make the challenge of adapting the CERP to climate change more difficult. ("climate change should not be an excuse for delay or inaction in the restoration but instead provides further motivation to restore the resilience of the ecosystem"); see also Glicksman, supra note 5, 446 (emphasizing the need for adaptive measures to deal with the near-term impacts of climate change). 93 See Fischman and Rountree, supra note 9, 43. 76 F. PICCININNI over the next ten years. 94 The WMD plans to use this land to construct storm water treatment areas. 95 Yet, storm water treatment areas may not be a sustainable long-term solution due to climate change. Flooding due to climate related weather would force emergency discharges of lake water in the Everglades, which can quickly overwhelm the capacity of the storm water treatment areas. 96 Ultimately, the state of any wetland, such as the Everglades, is closely tied to the health of the surrounding upland environment. 97 This section argues that the farm bill should be amended to subsidize efforts to plant and monitor native trees in the EAA.
A. Farmers as Stewards of the Land
The organic soils of the EAA were formed by an interaction between long hydroperiods, microorganisms, and Everglades vegetation. 98 Once drained, the EAA began to experience subsidence at a rate of about one inch of soil per year. 99 Although the rate of subsidence has been reduced due to legally mandated best management practices, it has not been eliminated entirely. and their employees have become dependent on farm bill subsidies to generate revenue and provide jobs. 120 Moreover, for better or worse, campaign financing and industry capture appear to be a reality of our political system. 121 Thus, ending the subsidies to EAA farmers would likely require significant lobbying efforts by environmentalists and may not be politically or economically feasible. I, therefore, argue that Congress should amend the farm bill to reallocate direct payments for specific crops to farmers that adopt spatially explicit adaptive management plans, such as the Everglades Custard Apple Restoration Area. This approach would likely be politically feasible for legislators that are influenced by corporate farm lobbying efforts, and provide an incentive for farmers to be active stewards of the land. In this way, sugar producers can still benefit from their subsidies while simultaneously restoring the Everglades ecosystem and increasing resilience to climate change.
In this plan farmers receive direct payments whose amount is contingent upon the current market price of the crop that would have otherwise been grown at the site. For example, each year the USDA can calculate the value of sugar per acre, and award Everglades sugar farmers that value for every acre in which they implement adaptive management. In order to qualify for the direct payment, EAA farmers would be required to hire biological consultants to plant native vegetation, 122 monitor the experiment, 123 and explicitly incorporate information garnered from the experiment into future management regimes. 124 For example, it would be prudent to study the Everglades Custard Apple Restoration Area to ascertain the relative flood-and shade-tolerances of the tree species planted. 125 The vegetation and environmental variables collected as part of this research can also be used to elucidate how animals respond to environmental gradients. 126 Through their efforts, farmers will be able to reduce scientific uncertainty, restore the Everglades ecosystem, and be compensated at fair market rates.
To ensure the long-term environmental benefits of this program, Everglades farmers that take advantage of the proposed farm bill provision should be required to establish a perpetual conservation easement on the tracts of land that are to be used for adaptive management. 127 This would ensure that the conservation purpose of entering into the farm bill program is a permanent and worthwhile use of direct payment subsidies. Since farmers would most likely be hesitant to agree to take on the responsibility of pursuing adaptive management objectives in perpetuity, the adaptive management contracts should be on a term basis to provide sufficient flexibility. Thus, sugar farmers will continue to benefit from sugar subsidies by restoring the EAA to its historic conditions.
B. Everglades Custard Apple Restoration Area
Historically, the south shore of Lake Okeechobee, now part of the EAA, was comprised of a swamp forest dominated by custard apple (Annona glabra L.). 128 The custard apple trees develop extremely large trunks and massive
